The mean corpuscular volume (MCV) has been widely used for evaluations of haematological disorders. Since the MCV has been calculated from erythrocyte counts and haematocrit, its accuracy has been largely dependent on these two, especially erythrocyte counts, determinations. Because of inaccurate erythrocyte counts by the manual method, which has a large inherent error, the MCV has traditionally been regarded as giving unaccep- tably inaccurate values in clinical medicine (Black, 1971) . The recent advent of electronic counters, however, has enabled us to measure directly the MCV (Brittin, Brecher, and Johnson, 1969) , (Pinkerton, Spence, Ogilvie, Ronald, Marchant, and Ray, 1970) .
A range of 82 to 92 p3 has been generally accepted as the normal values for the MCV, but these have been obtained by the manual methods of erythrocyte counting and haematocrit. This range has been found to be somewhat low when an electronic device was used for erythrocyte counts (Fairbanks, Fahey, and Bentler, 1971) or when the Coulter S was used (Silver and Frankel, 1971 During the period of study, the Coulter S was regularly checked for reliability according to the manufacturer's instruction. Regular quality controls of the Coulter S were as follows:
Five blood samples kept in refrigerator from the previous day were checked every day by the Coulter model S, and the results of the day and the day before were compared. Three times a week, the standard sample provided by the Coulter Company was examined by both Coulter S and manual methods. The manual methods included the Coulter model F for erythrocyte counts, the cyanmethohaemoglobin method using Drabkin's solution for haemoglobin, and a microhaematrocrit method by centrifuging for five minutes at 12000 rpm for haematocrit values.
Results
The mean MCV of a population of 500 healthy individuals was 91-4 for males and 91-3 for females ( To determine the effect of selection of population on the MCV, blood donor and non-donor populations were compared. The average MCV of the male blood donor was 91 8 and that of the non-blood Discussion Since its introduction, the Coulter S has been used widely in laboratories for haematological examinations. Its accuracy, precision, and reproducibility have been studied in detail (Brittin et al, 1969; Pinkerton et al, 1970; Sharp and Ballard, 1970) .
Because of its accurate measurement of the MCV, attention has now been directed to the changes in the MCV in various diseases. In iron-deficiency anaemia, for example, the MCV was found to fall fairly early and is an excellent parameter for assessing the disease and the response to therapy (Black, 1971) . The MCHC, on the other hand, has become less useful clinically since the advent of electronic automatic counters (England, Walford, and Waters, 1971) . There are few reports of normal values measured by the Coulter S. By studying 500 healthy individuals, it was found that the MCV by the Coulter S was larger than the generally accepted one (Table I) Wintrobe, 1967) , and have been obtained from erythrocyte counts by the haemocytometer and haematocrit values-by the macro-or microhaematocrit procedures. As more precise methods for erythrocyte counts became available, the values of the MCV were challenged (Fairbanks et al, 1971; Silver and Frankel, 1971) . They are too low to be applied to clinical haematology studies for macrocytosis. The large MCV obtained by electronic devices was further confirmed by measuring by the Coulter S. Silver and Frankel, using the Coulter S for the MCV values, found that 83-6 to 99-2 3 were the normal values in 200 subjects tested. Their study was based on 100 blood donors and 100 student nurses. The population they studied, however, did not reflect a cross section of the general population, whereas in this study 500 healthy individuals accurately represented age and sex of the sample. The small MCV by manual methods was generally considered to be due to less accurate erythrocyte counts and was not attributable to automation of the analysis (Silver and Frankel, 1971) . This was supported by the comparison of the semi-automated methods and the Coulter S in this study (Table III) . Some care should be taken in using the values obtained by the Coulter S. As Brittin has observed, the red cells as they pass through the aperture of the electronic counting devices may become distorted to some extent (Bull, 1968) , but distortion, can be eliminated when the aperture of the Coulter S used is 70 x 98 ,u long or longer. The aperture used in this study was 70 x 100 ,u long. Spurious macrocytes can result from cold agglutinin when the Coulter S is used (Hattersley, Gerard, Caggiano, and Nash, 1971; Petrucci, Dunne, and Chapman, 1971 In this study, the difference in the MCV between the young and old age groups, regardless of sex, was prominent and was statistically significant (Table II) . This has been reported elsewhere (Okuno, 1971) . The physiological effects of aging on haematopoietic functions are difficult to evaluate (Thomas and Powell, 1971) . Many papers in the literature deal with a decline of haemoglobin or erythrocyte counts in older age groups (Hawkins, Speck, and Leonard, 1954; Myers, Saunders, and Chalmers, 1968) . The decline in haemoglobin is thought to be of a nutritional rather than a physiological character (Thomas and Powell, 1971 (Hurtado, Merino, and Delgado, 1945) . Lambert and Morris also observed that individuals who were chronically exposed to carbon monoxide showed a high MCV (Lambert and Morris, 1971) . They have also seen an increase in the MCV among smokers. It is quite conceivable that more individuals in the older age group than in young age group have suffered from chronic hypoxia because of chronic lung diseases, though clinically asymptomatic, or directly because of chronic smoking. No difference in the MCV because of sex, however, co ild be explained on the basis of smoking effects on the MCV because it has been generally thought that there are more smokers in male than in female groups (Graham, Levin, and Lilienfeld, 1960 
